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COLOR IMAGE PROCESSOR 



CROSS REFERENCE TO RELATED APPLICATIONS 
The present invention claims priority from Japanese Patent Application 
5 No. 11-193423 filed July 7, 1999, the contents of which are incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The present invention relates to a color image processor for converting a 

10 RGB data composed of respective Red, Green and Blue color separated signals 
used in a color input device into a CMYK data composed of respective Cyan, 
Magenta, Yellow and Black signals used in a color image recording system and, 
particularly, to an optimization of an output of a color document containing 
character images and picture images in a mixed state. 

15 2. Description of Related Art 

A color input device such as scanner, monitor or digital camera, etc., 
usually uses the RGB color space for a color management. On the other hand, a 
color management of a color output device such as printer or copier, etc., is 
performed by using the CMYK color space. Therefore, a color space conversion 

20 is required between the color input device and the color output device. 

In general, the conversion of the RGB data into the CMYK data is 
achieved by, first, converting R, G and B colors into C, M and Y colors with 
using the complementary color conversion or the Look-Up -Table (LUT) for color 
conversion and, then, obtaining K (black color) information by performing the 

25 Black-Generation and Under-Color-Removal (BG/UCR) processing. In this 
specification, the data generated from R, G and B color information with using 
the LUT is referred to as C'M'T data and the data generated from the C'MT 
data with using the BG/UCR processing is referred to as CMYK data. 
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The BG/UCR processing is advantageous in view of improvement of an 
image contrast and restriction of toner consumption, etc. However, it is 
detrimental in view of degradation of chromaticness in high chromaticness 
region. Further, since toners for C, M and Y colors have no ideal chromogenic 
5 characteristics, a balance in concentration between the CMY data and K data is 
degraded with increase of the amount of the BG/UCR processing. 

It is preferable, in order to maintain the sharpness thereof, to print a 
character image by using only the K (black) plate and, therefore, the BG/UCR 
processing is indispensable for the character image printing. On the other hand, 
10 in a case of an image such as a picture image, which requires the continuity of 
gradation of chromaticness as well as colors, it is preferable to perform a color 
reproduction by C, M and Y colors for substantially entire input gradation 
values. In such case, the BG/UCR processing may generally restrict the picture 
image. 

15 In outputting a color document containing a character image and a 

picture image in a mixed state, it is desired that the character image is 
reproduced by monotone using the K plate and a substantial portion of the 
picture image is reproduced by C, M and Y colors simultaneously with the black 
character image. However, when characters are to be printed by using only the 

20 K plate, it becomes necessary to perform the BG/UCR processing for the black 
solid input C'M'Y data such that the data is replaced by data of the K plate. 
Since the BG/UCR processing is also applied to the picture image, a black sohd 
portion of the picture image is reproduced by monochromatic black color of the 
K plate. That is, since the black solid portion in the picture image is reproduced 

25 by the K color while the other portion of the image area than the black solid 
portion is reproduced by C, M and Y colors or C, M, Y and K colors, there is a 
clear gap in hue, chromaticness or Hghtness in a boarder area between the 
black soHd portion and the other portion depending upon the chromogenic 
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characteristics of the C, M and Y toners. In order to solve this problem, it is 
necessary to restrict the amount of the BG/UCR processing for the black solid 
input C'M'Y data to thereby remove portion or portions of the image, which are 
reproduced by using only the K plate. In such case, however, it is, of course, 
5 impossible to reproduce the character image by only K color. 

There have been many proposals for performing the BG/UCR 
processing appropriate for low chromaticness region and the BG/UCR 
processing appropriate for high chromaticness region. For example, Japanese 
Patent AppUcation Laid-open No. H7-087346 discloses a technique in which an 

10 information of chromaticity, hghtness and chromaticness is obtained by 
converting an input RGB data into a Va*h* data, an UCR rate is determined 
by non-Unearly operating a chromaticness signal and four color image output 
signal including K form is determined on the basis of the UCR rate and the 
VsTh* value. Further, Japanese Patent Pubhcation No. H7-36609 

15 (corresponding to Japanese Patent Apphcation Laid-open No. H4-3 17259) 
discloses a technique in which a chromaticness information is obtained by an 
input value and, after the BG/UCR processing is performed correspondingly to 
the thus obtained chromaticness information value, amounts of C, M, Y and K 
are corrected again by performing the Under- Color- Addition (UCA) processing. 

20 With using these techniques, it is possible to simultaneously realize the 
reproduction of a character image with only K color and the restriction of 
amount of the BG/UCR processing for a high chromaticness region of a picture 
image. 

However, since, in these prior arts, the BG/UCR processing optimized 
25 for low chromaticness region is performed in a solid black portion or a portion 
close to soHd black portion of a picture image, the sohd black portion, etc., is 
reproduced with only K color and a peripheral portion thereof is reproduced 
with C, M, Y and K colors. Therefore, the problem of the gap in hue, 
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chromaticness or lightness can not be solved. Further, since any of the 
mentioned prior arts has developed under consideration that simultaneous 
reahzation of high quality reproduction of both colorless region and colored 
region is the highest priority, problems of increase of a data processing time and 
5 increase of FAV memory capacity are left as they are. 

Further, in outputting a color document containing a character image 
and a picture image in a mixed state, it is possible to reproduce the characters 
with using only the K plate by optimizing the BG/UCR processing therefor. 
However, such optimized BG/UCR processing is not always appropriate in 

10 reproducing the picture image. That is, since the soHd black portion of the 
picture image is reproduced by only the monotone of the K plate, there is a gap 
in color, chromaticness or lightness in the boarder region between the solid 
black portion and other portion printed with three or four colors, which are 
contained in the picture image. This is because the chromogenic characteristics 

15 of toners of C, M and Y colors are not ideal and the balance in concentration 
between C, M and Y colors and the K color is broken when the amount of the 
BG/U CR processing is increased, as mentioned previously. Therefore, in order 
to avoid such gap, it has been necessary to sacrifice the quality of either 
character or picture. 

20 SUMMARY OF THE INVENTION 

An object of the present invention is to optimize an output of a color 
document containiag a character image and a picture image in a mixed state. 

Another object of the present invention is to remove gap of hue, 
Hghtness or chromaticness in both a low chromaticness region and a high 

25 chromaticness region and to reproduce the character image by K color, 
simult aneously. 

According to the present invention, a color image processor for 
converting an input image data (RGB data) composed of color separated signals 
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of red, green and blue colors into an image output data (CMYK data) composed 
of color output signals of cyan, magenta, yellow and black colors is provided, 
which is featured by comprising an object identifying circuit for identifying a 
data format of the input image data is non-picture image format or a picture 
5 image format, first processing means for performing a color conversion of a 
non-picture image format identified by the object identifying circuit and 
making values of the color output signals (C, M and Y) of cyan, magenta and 
yellow colors minimum and values of the color output signal of black color (K) 
maximum when values of all of the color separation signals (R, G and B) are 

10 minimum, and second processing means for performing a color conversion of 
the input image data of the picture image format identified by the object 
identifying circmt, setting values of the color output signals (C, M and Y) of 
cyan, magenta and yellow colors to temporary values (C, M' and Y) sHghtly 
smaller than the maximum values and obtaining final color output signals (C, 

15 M, Y and K) of cyan, magenta, yeUow and black colors by performing a Black 
Generation and Under-Color-Removal (BG/TJCR) processing of the temporary 
values correspondingly to a color output device. 

The second processing means may perform the Black Generation 
processing and Under-Color-Removal (BG/UCR) processing by using a Look- 

20 Up-Table which is independent from a Look-Up-Table of the first processing. 
However, the first and second processing means may use a common Look-Up- 
Table. That is, the color image processor of the present invention further 
comprises BG/UCR processing means used commonly by the first and second 
processing means to perform the Black Generation and Under-Color-Removal 

25 processing, wherein the first processing means includes a first color conversion 
circuit for performing a color conversion of a non-picture image format 
identified by the object identifying circuit, making values of the color output 
signals (C, M and Y) of cyan, magenta and yellow colors minimum and values of 
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the color output signal of black color (K) maximum when values of all of the 
color separation signals (R, G and B) are minimum and outputting the color 
output signals (C, M' and Y) having maximum values to the BG/UCR 
processing means and the second processing means includes a second color 
5 conversion circuit for performing a color conversion of the input image data of 
the picture image format identified by the object identifying circuit, setting 
values of the color output signals (C, M and Y) of cyan, magenta and yellow 
colors to temporary values (C, M' and T) shghtly smaller than the maximum 
values and obtaining final color output signals (C, M, Y and K) of cyan, 

10 magenta, yellow and black colors by performing the Black Generation and 
Under- Color-Removal processing of the temporary values correspondingly to a 
color output device and outputting the color output signals (C, M, Y and K) to 
the BG/UCR processing means, and wherein the BG/UCR processing means 
may includes a Look-Up-Table for outputting an image output data (C, M, Y, K), 

15 which corresponds to the color output device and contains color output signals 
of cyan, magenta and yellow colors having minimum values and a color output 
signal of black color having maximum value for a color input signals (C, M' and 
Y) of cyan, magenta and yellow colors having maximum values and outputting 
an image output data (C, M, Y, K), which corresponds to the color output device 

20 and contains color output signals of cyan, magenta and yellow colors at least 
one of which has a value smaller than the maximum value thereof, to the 
BG/UCR processing means. 

In the Look-Up-Table, the amount of the Black Generation and Under- 
Color-Removal processing with which the continuity of adjacent points between 

25 the non-picture image format and the picture image format can be maintained 
are set. Particularly, it is preferable that the amounts of the Black Generation 
and Under-Color-Removal processing is set in only color regions in which all of 
the color output signals of cyan, magenta and yellow colors have values close to 
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the maximum values thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Specific embodiments of the present invention will now be described, by 
way of example only, with reference to the accompanying of drawings in which: 
5 Fig. 1 is a block circuit diagram showing a construction of a color image 

processor according to a first embodiment of the present invention; 

Figs. 2a and 2b show examples of correspondences between input 
values and output values of color conversion circuits, respectively; 

Figs. 3a and 3b show examples amounts of the BG and UCR processing 
10 optimized for reproduction of character and picture images, respectively; and 

Fig. 4 is a block circuit diagram showing a construction of a color image 
processor according to a second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring to Fig. 1, a color image processor for converting an RGB input 
15 image data inputted from an input device 11 into a CMYK image output data 
and supplying the latter to an output device 12 comprises an object identifying 
circuit 1 for identifying a data format of the input image data as a non -picture 
image format or a picture image format, a first color conversion circuit 2 for 
converting an RGB input image data of the non-picture image format into a 
20 C'M'Y image data and outputting all of C, M' and Y data as having maximum 
values when all of R, G and B data have minimum values, a second color 
conversion circuit 3 for converting an RGB input image data of the picture 
image data format into a C'M'T image data, setting the values of C, M' and Y 
color data to values shghtly smaller than the maximum values thereof, 
25 respectively, when all of the R, G and B color data have the minimum values, 
respectively, and outputting the C'M'T data having the thus set values and a 
BG/UCR table 4 for outputting an image output CMYK data includiag C, M 
and Y colors having minimum values and K having maximum value for an 
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input including C, M' and Y having maximum values thereof, respectively, and 
outputting a CMYK data corresponding to a color printer 12 for an input 
including C, M' and Y at least one of which has a value smaller than the 
maximum value thereof. 
5 In general, the input device 11 may include a monitor for displaying an 

image signal read out from a photoelectric converter, a scanner for reading a 
color image of a photograph or a catalog, etc., by means of a photoelectric 
conversion element or a digital camera storing an objective image by means of a 
CCD or a CMOS sensor, etc. Such input device 11 usually uses a RGB color 

10 space. However, the output device 12, for example, a printer uses a CMYK 
space as the color space. Therefore, it is necessary to convert the color space 
from RGB into CMYK. Such conversion may be achieved by a direct color 
conversion from RGB to CMYK by using a color conversion table called Look- 
up -Table (LUT). In this embodiment, however, in order to perform a higher 

15 color management, a method is employed, in which a conversion of a RGB data 
into a C'MY data is performed iSrst and then the C'MY data is converted into 
a CMYK data. 

In the following description, each of R, G and B color data has a 
gradation of 8 bits so that a gradation value in a range from 0 to 255 can be 

20 used. The gradation of each of R, G and B data is usually represented by 8 bits. 
It should be noted that, if the gradation of each color is represented by 4 bits, 
the gradation value can take a value in a range from 0 to 16. Further, if, in 
order to improve the preciseness, the gradation is represented by 9 bits, the 
gradation value becomes in a range from 0 to 511. If the gradation of each color 

25 is represented by 16 bits, the gradation can take a value in a range from 0 to 
65535. The present invention can be appHed similarly to any of such cases as 
mentioned above. 

The object identifying circuit 1 identifies a difference of object contained 
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in the input image data. That is, the object identifying circuit 1 identifies on the 
basis of an information of printing data by determining whether the object has 
a non-picture image format such as character format or an image format of a 
dot type. Data of the non-picture image format is outputted to the color 
5 conversion circuit 2 and data of the picture image format is outputted to the 
color conversion circuit 3. 

The color conversion circuits 2 and 3 convert the RGB data into the 
C'M'T data, respectively. The conversion of the RGB data into the C'M'Y data 
is usually reahzed by referencing the LUT for performing a complementary 
10 color conversion or color matching. In this embodiment, it is assumed that the 
color conversion circuit 2 is a LUT optimized for an output of a non -picture data 
such as characters and graphics, etc., and the color conversion circuit 3 is a 
LUT optimized for an output of a picture data. It should be noted, however, that 
the optimization of the color conversion circuits 2 and 3 can be freely set 
15 provided that conditions to be described later are satisfied. 

The BG/UCR table 4 converts C, M' and T obtained by the color 
conversion circuits 2 and 3 into C, M, Y and K. In general, BG/UCR is 
represented by the following equations as a function of k, which is the 
minimum value of C'M'Y: 
20 k-min (C',M',Y') ... (l) 

C=C'-UCR (k) ... (2) 

M=M'-UCR (k) ... (3) 

Y=Y'-UCR (k) ... (4) 

K=BG (k) ... (5) 

25 This is true for this embodiment. In the following description, a generation of a 
BG/UCR amount equal to the minimum value of C'M'Y, that is, a case of BG(k) 
=UCR (k) =k, is represented by 100%Bg/UCR. The BG/UCR table 4 outputs 
CMYK by this processing and completes the color conversion. After the color 



10 



conversion is completed, the CMYK signal is supplied to a printer engine to 
obtain a high quality print having the continuity with which a character image 
can not be distinguished from a picture image. 

The color conversion circuits 2 and 3 wiU be described in detail with 
5 reference to Figs. 2a and 2b. 

The color conversion of RGB data supplied to the color conversion 
circuit 2 is performed by the LUT optimized for character and graphics. It is 
assumed that, when a soHd black data (R, G, B) = (0, 0, 0) is inputted, the color 
conversion circuit 2 always converts it into (C, M', Y') = (255, 255, 255) . 

10 Further, the color conversion of the RGB data supphed to the color conversion 
circuit 3 is performed by the LUT optimized for photograph. It is assumed that 
the color conversion circuit 3 converts a soHd black input RGB data not into ( C, 
M', Y') = (255, 255, 255) but into a value close to (C, M', T) = (255, 255, 255). 
That is, the color conversion circuit 3 outputs (C, M', Y) = (k, k, k) where k is 

15 254 or less and close to a solid black. An example is (C, M', Y') = (254, 254, 254) . 
Although k is not hmited to 254, it is preferable in order to obtain a print close 
to a sohd black to set k to 254. 

The C'M'T data generated by the color conversion circuit 2 or 3 is 
BG/UCR-processed. The BG/UCR table 4 used in such BG/UCR processing of 

20 the (C, M', T) data will be described. 

The BG/UCR table 4 outputs (C, M, Y, K) = (0, 0, 0, 255) for the input of 
(C, M', Y') = (255, 255, 255) and outputs (C, M, Y, K) value with restricted 
BG/UCR amount for the input of (C, M', Y) input with the minimum values of 
respective C, M' and Y being 254 or less. With this scheme, it is possible to 

25 reproduce the character image, which is (C, M', Y) = (255, 255, 255) outputted 
from the color conversion circuit 2, by only the K plate and, simultaneously, to 
reproduce a sohd black portion of the picture image such as (C, M', Y) = (254, 
254, 254) outputted from the color conversion circuit 3 by C, M, Y, K colors. 
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Figs. 3a and 3b show examples of the amount of the BG processing and 
the amount of the UCR processing in the BG/UCR table 4. In the reproduction 
of the picture image, it is usually ideal to not perform the BG/UCR processing if 
the continuity of gradation is important. However, when C, M and Y colors 
5 having high concentration such as solid or close to soHd are superposed, 
thickness of the toner layer in an image printing processor is increased causing 
a load of a fixing roller thereof to be increased. Further, such superposition of 
the colors is disadvantageous in view of a running cost. Therefore, in the region 
in which the value of k becomes large, the BG/UCR processing within a range 
10 in which it satisfies the specification of the printer engine becomes 
indispensable. Although, in this embodiment, the BG/UCR table 4 is set such 
that, in order to reproduce a high quality picture image, a small amount of the 
BG/UCR processing in only a region in which the value of k becomes large, such 
setting does not Hmit the present invention. 
15 Referring to Figs. 3a and 3b, the BG/UCR processing is started from a 

case of k = 200, the amount of the BG/UCR processing is Unearly increased up 
to k = 254. At k = 254, an amount of 38/255 of the BG/UCR processing is 
generated and the 100%BGAUCR processing is performed at only k = 255. 

Describing the 100%BGAUCR processing, the value of k becomes 255 
20 only when the (C, M', Y) data inputted to the BG/UCR table 4 is (C, M', Y) = 
(255, 255, 255). Inserting this into the formula (1) to (5), the following equations 
are obtained: 

C=C'-UCR (k) =255-255=0 ... (2') 

M=M'-UCR (k) =255-255=0 ... (3') 
25 Y=Y-UCR (k) =255-255=0 ... (4') 

K=BG (k) =255 ... (5') 

The BG/UCR table 4 outputs (C, M, Y, K) = (0, 0, 0, 255) in only the case where 
the above equations are estabUshed. In this embodiment, the color conversion 
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circuit 2 outputs (C, M', Y) = (255, 255, 255) only when a soKd black data 
inputted thereto as shown in Figs. 2a and 2b, and calculation results of the 
equations (2') to (5') are applied. This means that, when black characters are 
contained iti the input data, the characters are printed by the K color. 
5 However, the (C, M', Y) data generated by the color conversion circuit 3 

does not take k = 255 even when a solid black data is inputted thereto, as 
shown in Fig. 2b. Therefore, there is no 100%BG/UCR processing performed for 
the (C, M', T) data inputted from the color conversion circuit 3 to the BG/UCR 
table 4. To the BG/UCR processing in this case, BG(k) and UCR(k) of the 
10 BG/UCR table 4 when k < 254 is appHed correspondingly to the value of k 
generated by the color conversion circuit 3. In Fig. 2b, the color conversion 
circuit 3 converts an input of sohd black data into (C, M', Y') = (254, 254, 254) 
and k = 254 enters in the BG/UCR table 4. 

According to Figs. 3a and 3b, when k = 254, it becomes BG (k) =UCR 
15 (k) =38. By applying this residt to the equations (I) to (5), the following 
equations are obtained: 

C=C'-UCR (k) =254-38=216 ... (2") 
M=M'-UCR (k) =254-38=216... (3") 
Y=Y'-UCR (k) =254-38=216 ... (4") 
20 K=BG (k) =38 ... (5") 

Therefore, the BG/UCR table 4 outputs the solid black portion as (C, M, Y, K) = 
(216, 216, 216, 38) . This means that the sohd black portion in the picture 
image is reproduced by C, M, Y and K colors. Since, therefore, there is no 
portion in the output picture image, which is reproduced by only the K plate, no 
25 gap of hue, chromaticness or hghtness exists in the output photograph image. 

As mentioned, according to this embodiment, the character image is 
reproduced by only the K plate and the sohd black portion of the photograph 
image is reproduced by C, M, Y and K colors unlike the conventional technique 
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in wMch completely different processings are performed in a border region 
between a character image and a picture image. Therefore, it is possible to 
realize the high quality simultaneous reproduction of characters and 
photographs, to thereby remove non-continuity at adjacent points of a non- 
5 picture image and a picture image and obtain an entirely smooth high quahty 
image. Further, since it is enough, in order to print a high quahty color image, 
to convert the character image and the picture image into (C, M', Y) data, 
respectively, and convert the (C, M', Y) data into (CMYK) signals, respectively 
by using the BG/UCR table 4, it is possible to make a construction of the color 

10 image processor compact. 

A second embodiment of the present invention will be described with 
reference to Fig. 4. In Fig. 4, a (R, G, B) data is directly converted into a (C, M, 
Y, K) data by using a LUT. Since the acquisition of an input image data from a 
input device 11 and the operations of an object identifjdng circuit 1 and an 

15 output device 12 are similar to those of the first embodiment, details thereof 
are omitted to avoid duphcation. 

A color conversion circuit 5 converts a (R, G, B) data of non-picture 
image format into a (C, M, Y, K) data and outputs (C, M, Y, K) = (0, 0, 0, 255) for 
an input of (R, G, B) = (0, 0, 0). A color conversion circuit 6 converts a (R, G, B) 

20 data of a picture image format into a (C, M, Y, K) data and is set such that it 
performs a printing with using C, M, Y and K colors by, for example, outputting 
(C, M, Y, K) = (216, 216, 216, 38) for an input of (R, G, B) = (0, 0, 0). 

In the second embodiment, the color conversion circuit 5 for processing 
the input data of the non-picture image format and the color conversion circuit 

25 6 for processing the input data of the picture image format concurrently utUize 
the processing of the BG/UCR table 4 of the first embodiment. That is, the color 
conversion circuit 5 performs the function of the color conversion circuit 2 of the 
first embodiment and the processing of the BG/UCR table 4 and the color 
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conversion 6 performs the function of the color conversion circuit 3 of the first 
embodiment and the processing of the BG/UCR table 4, so that the construction 
of the color image processor becomes compact and the processing time can be 
reduced. 

5 In the above description, the gradation is defined by 8 bits. When the 

gradation is presented by 9 bits, the same effect can be obtained by, in 
converting a (R, G, B) data of non-picture format into a (C, M, Y, K) data, 
outputting (C, M, Y, K) = (0, 0, 0, 511) for an input (R, G, B) = (0, 0, 0) and, in 
converting a (R, G, B) data of picture format into a (C, M, Y, K) data, outputting 

10 (C, M, Y, K) = (432, 432, 432, 76) for an input (R, G, B) = (0, 0, 0). 

Although, in the above description, the printer engine is driven by the 
CMYK signal, it is possible to store the CMYK signal in a recording medium 
such as magnetic recording medium as a package soft. 

According to the present invention, the character image is reproduced 

15 by only the K plate and, simultaneously, the sohd black portion of the picture 
image is reproduced by C, M, Y and K colors. Therefore, it is possible to 
simultaneously reahze the high quality reproduction of both characters and 
photographs to thereby remove discontinuity in. a border region between non- 
picture image and picture image and obtain a high quality image which is 

20 entirely smooth. Further, since it is enough to use only one BG/UCR table by 
setting the output values of the LUT different from each other when the sohd 
black data is inputted, the construction of the color image processor becomes 
simple. 
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WHAT IS CLAIMED IS: 

1. A color image processor for converting an input image data containing 
color-separated red, green and blue color signals into an output image data 
containing cyan, magenta, yellow and black colors, which are used in a color 
output device, comprising: 

5 an object identifying circuit for determining whether a data format of 

the input image data is a non-picture format or a picture format; 

first processing means for performing a color conversion for the input 
image data of the non-picture image format and, when values of the respective 
color-separated input signals are minimum, making values of the respective 
10 cyan, magenta and yellow color output signals minimum and a value of the 
black color output signal maximum; and 

second processing means for performing a color conversion for the input 
image data of the picture image format, setting the cyan, magenta and yeUow 
color output signals to temporary values slightly smaller than the maximum 
15 values, when the values of the respective color-separated input color signals are 
minimum, and obtaining final cyan, magenta, yeUow and black color output 
signals by processing the temporary values by a Black-Generation and Under- 
Color-Removal processing corresponding to said color output device. 

2. A color image processor as claimed in claim 1, wherein said first 
processing means and said second processing means include common BGAJCR 
processing means for performing the Black- Generation and Under-Color- 
Removal processing, said first processing means includes a first color 

5 conversion circuit for converting the red, green and blue color-separated signals 
of the input image data of the non-picture format into the cyan, magenta and 
yeUow color output signals, setting the values of the cyan, magenta and yeUow 
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color output signals to the maximum, respectively, when the values of the 
color-separated red, green and blue color signals are minimum, respectively, 

10 and outputting the cyan, magenta and yellow color output signals having the 
maximum values to said BG/UCR processing means, said second processing 
means includes a second color conversion circuit for converting the red, green 
and blue color-separated signals of the input image data of the picture format 
into the cyan, magenta and yellow color output signals, setting the values of the 

15 cyan, magenta and yellow color output signals to values shghtly smaller the 
maximum values, respectively, when the values of the color-separated red, 
green and blue color signals are minimum, respectively, and outputting the 
cyan, magenta and yellow color output signals having the set values to said 
BG/UCR processing means and said BG/UCR processing means includes a 

20 look-up table for outputting, for the input signal containing the cyan, magenta 
and yellow color output signals having the respective maximum values, the 
image output data including the cyan, magenta and yellow color output signals 
having the respective minimum values and the black color output signal having 
the maximum value and, for the input signal containing the cyan, magenta and 

25 yellow color output signals, at least one of which has a value smaller than the 
maximum value thereof, the image output data corresponding to said color 
output device. 

3. A color image processor as claimed in claim 2, wherein an amount of the 
Black-Generation and Under-Color-Removal processing is set in said look-up- 
table such that a continuity between the color image data of the non-picture 
image format and the color image data of the picture image format is 
5 maintained. 



4. 



A color image processor as claimed in claim 2, wherein an amount of the 
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Black-Generation and Under-Color-Removal processing for only a color region 
in which the values of the cyan, magenta and yeUow color output signals are 
close to the maximum values, respectively, is set in said look-up-table. 
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ABSTRACT OF THE DISCLOSURE 

In a color image processor for converting a RGB input image data into a 
CMYK image output data, it is determined whether a data format of the input 
5 image data is a non-picture image format or a picture image format. For the 
input image data of the non-picture image format, a color conversion is 
performed with values of C, M and Y colors made minimum and a value of K 
color made maximum, when values of aU of the R, G and B colors are minimum, 
and, for the input image data of the picture image format, a color conversion is 
10 performed with the values of the C, M and Y colors set to temporary values 
shghtly smaller than the maximum values thereof when values of all of the R, 
G and B colors are minimum. Final C, M, Y and K colors are obtained by 
performing the Black-Generation and Under- Color-Removal processing for the 
temporary values. 
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